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EEVIE"WS.

THE PRIMEVAL WOELD OF SWITZERLAND : with 500 Illustrations.
By Professor OSWALD HEER, of the University of Zurich. Edited
by JAMES HETWOOD, M.A., F.E.S. (Translated by W. S. DALLAS,
F.L.S., Assistant Secretary Geol. Soc. Lond.) Illustrated by a
coloured Geological Map of Switzerland ; 7 tinted page-size plates
of scenery; and 11 Plates of Fossils. 2 vols. 8vo. pp. 716.
(London, Longmans, Green & Co., 1876.)

n i H E physical features of Switzerland have long been nearly as
I familiar to a large portion of our countrymen as the hills and

valleys of their native land. Each mountain peak, each pass and
glacier, has been visited and graphically described.1

Elijah Walton has painted for us the rosy-tinted Matterhorn, the
pale Mont Blanc, and the blushing Jungfrau kissed by the first rays
of the rising sun.

Forbes, Ball, Tyndall, Wills, Whymper, and numerous leading
members of our Alpine Club have scaled its peaks and studied its
glaciers, and probably nearly as many papers on the geology Of the
Swiss Alps have been written by English as by Swiss geologists.
Foremost in the ranks of the latter stands the author of the present
•work, Dr. Oswald Heer, of Zurich. Already well known abroad as the
author of many valuable works on Fossil Botany and Entomology,*
he has given us the benefit of his services here also in the examination
and determination of the plant-remains from the series of lignites and
clays of Bovey Tracey, Devonshire,3 and from the Norfolk Forest-
bed ; whilst to him also we are indebted for that wonderful chapter
in Fossil Botany revealed by the Plant-beds of Greenland and
Spitzbergen, whose treasures have been brought back by Nordenskiold
and others, and placed in Dr. Oswald Heer's hands for description.

Under the title of "Urwelt der Schweiz," the present work ap-
peared at Zurich in 1865, and a French edition, in 1872, was
published at Basle and Geneva.

Perhaps the most attractive feature of the work before us is a
series of eight tinted plates, giving ideal views of Swiss land and
sea in the Carboniferous, Keuper, Lias, Jura, the Miocene, Quatern-
ary and Glacial Periods.

If we ventured to criticize these restorations, we would take excep-
tion to the foliage of Lepidodendron in the Carboniferous Period
being represented as pendulous, like the Weeping-willow. From an
examination of numerous remains from the Coal-measures, we are
satisfied that the leaves and cones were borne erect, not depending.
We think the same criticism applies to the ' Asterophyllites' foliage of
the Calamites, which would not, we venture to suggest, have bent

1 See the Alpine Guides by John Ball, F.R.S., late President of the Alpine Club,
London, Longmans & Co., in 10 parts at 2». 6rf. each, with excellent maps and
panoramas.

2 On the Tertiary Flora of Switzerland. On the Vegetation and Climate of the
Tertiary Period. On the Tertiary Insects of (Eningen and Radoboj.

a The Lignite Formation of Bovey Tracey, by "W. Pengelly, F.E.S., and Dr.
Oswald Heer, of Zurich, Phil. Trans., 1863.
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downwards, but have turned upwards also. The dear old Stigmaria,
without a Sigillaria stem, is growing in the water, as in the early days
of geological inquiry.

In order to account for a Carboniferous fauna and flora in high
northern latitudes, Dr. Heer advocates the theory that at that time
the preponderant heat on the earth was not that of the sun. It is,
however, a generally-received doctrine among geologists and physicists
at the present day, that the influence of the earth's internal heat had
ceased to affect the climate of the globe long before either its crust,
its waters, or its atmosphere had become sufficiently modified to
admit of their becoming the abodes of living organisms. Any appeal,
therefore, to the internal heat of the earth in explanation of abundant
animal and plant life in high Arctic regions, either in Palasozoic or
Neozoic times, must be deemed unsatisfactory at the present day; and
the key to the solution of the problem must be sought either in a
change in the inclination of the earth's axis, an increase of the sun's
heat, or probably in a combination of these causes together with a
complete change in the relative distribution of land and sea in both
hemispheres. Prof. Heer seems to regard the absence of light
during the long Arctic winter as unimportant, provided the heat
was only maintained well above freezing-point. Even the insects
of the Coal Period he believes to have been chiefly nocturnal. But
there were many diurnal insects present in the Coal Period besides
the nocturnal Termites and Cock-roaches.1

The accompanying figure is (together with others), by the courtesy
of Mr. Heywood, reproduced from Prof. Heer's work.

FIG. 1.

FIG. 1. Blatta helvetica, Heer, Coal-measures, Erbignon.
a. Wing of the natural size. *. The entire insect (restored by Heer).

1 See Quart. Journ. Geol. Soc. 1876, vol. xxxii. pp. 60-64, pi. ix.; and GEOL.
MAG. 1876, Decade I I . Vol. I I I . pp. 519-520.
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Prof. Heer describes and figures many of those beautiful Carboni-
ferous plant-remains coated as it were with silver or gold, met with
in the Valais and higher up in the Col de Balme. These plants have
also been found at the Col d'Anterne above Chamouni, and were
examined in 1856, by Mr. Alfred Wills, whose collection is pre-
served in the British Museum. One remarkable feature to be seen
at the village of Petit Cceur, near Moutiers in the Tarentaise (due to
the inversion of the Carboniferous strata), was noticed by Elie de
Beaumont in the ' Annales des Sciences Naturelles' so long ago as
1828.1 Here we find fielemnites in Secondary rocks beneath shales
of undoubted Carboniferous age.8

From the formation of Coal, Prof. Heer proceeds to speak of that
most nearly analogous accumulation of vegetable fuel—Peat, which
we may observe going on at the present day over such extensive
tracts in the colder temperate regions of the earth, and from which,
in Denmark, Ireland, Switzerland, and some parts of England also,
such interesting relics of prehistoric man have been obtained.

Unfortunately for Switzerland, her industrious and patriotic people
enjoy but a very small share of that valuable Coal-formation so widely
distributed through England, Belgium, and the United States. Con-
sequently peat and wood fuel are carefully collected and stored, and
for coal its industries depend upon the basins of Saarbruck and St.-
Etienne and a smaller quantity from the Vosges (Bonchamp), and from
the Ruhr district in Westphalia. The rate of growth of peat is no doubt
subject to considerable climatal variations, being readily influenced
both by the temperature and moisture of the atmosphere. Prof.
Heer says that—" Under moderately favourable circumstances, 1 foot
of peat may be produced in a century. In the form of coal this
would make a layer of 0-33 line, or about ^rd of a line. To produce
a bed of coal 44 feet in thickness, such as occurs in England, a
period of nearly 20,000 years would therefore be necessary. If we
take the increase at 3 lines annually, 10,000 years would be required,
or with 4 times the increase, only 5,000 years."

Even under the most favourable conditions for rapid increase,
however, the period of time involved in the annual growth, decay
and accumulation of vegetation and its conversion into coal, must
necessarily have been immense. In South Wales, for instance, the
total thickness of the Coal-measures has been reckoned at from
10,000 to 12,000 feet. Estimating the increase of sediment at 2 feet
in a century, and admitting, with Mr. C. Maclaren, that it might take
1000 years to form a bed of coal 1 yard in thickness, Prof. Hull has
calculated that the deposits' forming the South Wales Coal-field
might have been accumulated in 640,000 years !3

1 See also Sir C. F. Bunbury's paper on Fossil Plants from the Anthracite
Formation of the Alps of Savoy, Quart. Journ. Geol. Soc. Lond., 1849, vol. v.
p. 130.

2 See Prof. Favre's Geological Researches in the Vicinity of Mont Blanc in Savoy,
Piedmont, and Switzerland, vol. iii. p. 337, etc.

3 See " The Geology of England and "Wales," by Horace B. "Woodward, F.G.S.,
1876, p. 93.
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"In Switzerland no fossil remains of the Permian period have
been preserved, although some of the Swiss rock-masses probably
belong to this epoch." The Muschelkalk, with its salt-deposits, is
met with on the left bank of the Ehine extending from Kyburg
(near Eheinfelden) to Basle. Borings at Schweizerhall, between
Basle and Augst, revealed a deposit of rock-salt 30 feet thick at
a depth of 420 feet. At Eheinfelden it is probably 60 feet in
thickness.

At Salzburg and Berchtesgaden the salt is mined dry by means of
numerous horizontal workings ; but at Eheinfelden, Schweizerhall,
Augst and Eyburg the wet method is adopted. Water is conducted
through the salt and is then pumped out and evaporated; in this
way about 590,000 cwt. of salt are produced annually. Salt works
also exist at Bex in the Canton de Yaud.

Good figures of the characteristic fossils of the Muschelkalk, e.g.
Ceratites nodosus, Nautilus bidorsatus, Encrinus liliiformis, Pemphix
Sueurii, etc., are given. This is the case with each formation described
throughout this work.

In the Keuper of Basle, we meet with those gigantic Horse-tails
(Equisetum arenaceum), which for size might fairly rival some of the
Catamites of the Coal Period. A very effective coloured plate,
illustrative of the Flora of the Keuper period, with its Tree-ferns,
Voltzias, and Equisetacea, deserves to be specially noticed.

Prom the Keuper Period of Basle we pass to the Liassic formation
of Schambelen in the Canton Aargau, and here, as also in the suc-
ceeding Jurassic Period, Prof. Heer unfolds before us the rich
treasures of the sea with its Ammonites, its JPentacrinites, its Star-
fishes and shells, its Shrimps and Lobsters and fishes with
enamelled scales.

The Lias is rich in fossil forms, but the Jura is even richer still ;
for besides abundance of marine organisms, we have a most
interesting revelation of the contemporary terrestrial fauna and
flora preserved to us. The Swiss in his inland valley is far from
the shores of the ocean of to-day, yet he resides in a vast marine
bay left dry by the retiring waters; and the rocky walls around him
were once great Coral-reefs, within whose shelter lived and died
Fishes and Mollusca, Echinoderms and Crustacea without number,
and upon whose dry and higher island summits once grew the
Zamia and the Palm-tree, whilst, fearless of aldermen, the Turtles
and the -Lizards laid their eggs or rested peacefully upon its beaches.

If then it be a pleasure to wander along the sea-coast, gathering
the productions of the sea left at our feet by the retiring tide, how
great must be our interest and surprise as we wander among the
Swiss mountains to gather the relics of the fauna of the sea-shores
of a primaeval world!

But the geologist can do more than this ; for without dredge or
diver's aid he can study each zone of life in this ancient sea from its
shore-line with Patellas and Purpuras, Neritas and Mytili, down to

, the 100-fathom line, each depth marked by its special residents, its
DECADE II. TOL. IV.—NO. II. 6

Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0016756800148654
Downloaded from https://www.cambridge.org/core. Western Sydney University Library, on 08 Jan 2019 at 22:21:45, subject to the

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0016756800148654
https://www.cambridge.org/core


82 Reviews—Seer's Primceual World of Switzerland.

Bivalves and Gasteropoda, its Corals, Sponges, Sea-urchins, and
Pentacrinites, down, down to the Globigerina ooze.

An interesting feature of the work is the introduction of a series
of maps giving in outline the probable relations of sea and land in
Jurassic, Cretaceous, and Miocene times in Central Europe.

Fro. 2. Central Europe in the Jurassic Period. The continents are white; the
shaded parts represent the sea. (Fig. 97, p. 168, Heer.)

Undoubtedly the most wonderful record of the life-history of the
Jurassic Period has been preserved to us in those remarkable quarries
in the Lithographic Stone of Eichstadt, Pappenheim and Solenhofen,
near Munich in Bavaria.

Here comparatively thin-bedded limestones are exposed, which
have evidently resulted from a long-continued supply of extremely
fine and homogeneous mud derived from the disintegration of ad-
jacent land by some great river system bringing down vast quanti-
ties of wasted Magnesian and more recent Eha?tic limestones, whose
commingled sediments, especially in their thinner and probably more
shoal-water depositions, reveal to us the near presence of land teem-
ing with life, as attested by large Dragon-flies, Beetles, Hemipterous
insects, long and short-tailed Pterodactyls and Land-lizards, and that
remarkable bird the Archaopleryx.1 Numerous Conifera are evidenced
by detached branches and remains of cones, some of which have
been described by Prof. Dyer in the pages of this MAGAZINE.2 These,
with abundance of Fishes, Crustacea, and Mollusca, make up a mar-
vellously rich record of Upper Jurassic life; and the geologist who

1 Preserved in the British Museum, and described by Prof. Owen in the Phil.
Trans. 1863, p. 33, pi. 1.

2 See paper on some Coniferous Remains from the Lithographic Stone of
Solenhofen, by Prof. W. T. Thiselton Dyer, B.A., B.Sc, F.L.S., GEOL. MAG. 1872,
Vol. IX. pp. 150, 193, PI. V., etc.
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would understand the Jura Period thoroughly should pay these
classical quarries a visit on his journey to or from Munich, where, in
the National Museum, he will find a magnificent collection of the
type specimens of von Meyer's, Schlotheim's, Oppel's, Zittel's, and
many other celebrated palaeontologists' figures and descriptions of
Lithographic limestone fossils.

" During the succeeding Cretaceous Period, a great part of Switzer-
land was dry land, the sea covering chiefly the low ground from the
Lake of Constance to the Lake of Geneva; its northern coast ran
nearly in the direction of Schaffhausen by Aarau and Soleure to
Bienne, and thence extended further westward, quitting the limits of

FIG. 3. Central Europe during the Cretaceous Period. The white portions represent
continents; and the shaded parts are seas. (Fig. 98, p. 175, Heer.)

Switzerland. The sea no doubt covered these districts, where
strips of marine Cretaceous deposits are frequently met with, which
were formerly connected together. The southern shore of the
Swiss Cretaceous sea is shown generally by a line drawn from
the Lake of Wallenstadt to Altdorf, the Lake of Brienz and Bex;
but there are numerous and deep inlets bringing the sea into the
interior of the Alps, as in the Canton of the Grisons, where the
Calanda and part of the chain of the Kalfeusen are formed of Creta-
ceous rocks." (p. 176.)

Passing from the Cretaceous formation to the Tertiary Period, we
have in the Eocene slate-quarries of Matt, in the Canton Glaris, the
most important Swiss locality for the remains of fossil fishes. Dry
land was at no great distance, as evidenced by the fossil remains of
two species of birds found at Matt. These beds must have under-
gone great pressure, as they closely resemble the Cambrian slates of
Bangor in their general appearance, though of a much darker hue ;
they are also largely quarried for the same economic purposes as cur
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Paleozoic slates. A fine series of fish remains from these beds may
be seen in the Geological Collection of the British Museum.

No fewer than fifty-three species of fish have been identified and
described, together with two Sea-turtles and two Birds. We subjoin
a figure of one of the turtles.

FIG. 4. F I G . 5.

FIG. 4. Chelone ovala, Heer, from Matt, one-third nat. size. (Fig. 141, p. 248, Heer.)

FIG. 5. Chelone im&ricata, living Hawk's-bill Turtle. (Fig. 142, p. 248, Heer.)

The birds (Protornis Blumeri, Heer, and P. glaronensis, Meyer)
were-about the size of Larks, and appear to have belonged to the
family of Finches.

The Grlaris slate-rock is the oldest of these Swiss Tertiary deposits,
and, like the beds of Monte Bolca, is of Middle Eocene age. Above
it is the Nummulitic formation of Ealligstocke, and the newest, the
shales of Mauremont, Soleure, and Obergosgen, containing remains
of no fewer than twenty-five genera of terrestrial Mammalia, together
with twelve Eeptilia represented by CheloniEe, Ophidia, and Crocodilia.

Nearly one-fifth of the area of Switzerland (about 152 square
geographical miles), comprising the lowland, undulating country
between the Jura and the Alps, is covered by masses of marls and
sandstones, which have received the general name of " Molasse,"
and include all the formations of Middle Tertiary or Miocene age in
this area. These deposits are of great thickness, and rise on the
borders of the Alps into considerable mountains, such as the Speer
(6021 feet) and the Eighi (5541 feet). To the south the 'Molasse'
is stopped by the zone of ' Flysch ' and the Nummulitic deposits ; it
touches the Cretaceous rocks only in a few localities. To the north
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it is bounded by the Jura, and by the heights of the Cretaceous
rocks belonging to that chain.

UPPER
MIOCENE.

LOWER
MIOCENE.

FIG. 5. Central Europe in the Middle Miocene Period (the Helvetian stage). The
continents are white; and the shaded parts represent the sea. (Fig. 154,
p. 296, Heer.)

The following are the divisions recognized b y Prof. H e e r :—
per Freshwater Molasse.
CTpper Brown Coal-formation.

(Eningian Stage.
I Marine Molasse.

MIDDLE J IV. Helvetian Stage.
MIOCENE, j Subalpine Molasse.

\ Shell Sandstone.
(" Lower Freshwater Molasse.
| I I I . Grey Molasse Stage.

I I . Lower Brown Coal-formation.
Aquitanian Stage.
Red Molasse.

Marine Molasse.
(_I. Tongrian Stage.

"Switzerland takes the lead of all countries in its abundant
deposits of Miocene plants. There are about eighty places in
Switzerland where Miocene plants have been collected." Of these
Monod has yielded 193 species ; Locle, 140 species; Hohe-Ehonen,
142 species; and (Eningen, 465 species; 920 species of Miocene
plants are known to Heer from various Swiss localities.

There can be little doubt that forests covered Switzerland in the
Miocene Period probably similar in character to those which clothe
the valleys of the Orinoco and the Amazon in South America at the
present day.

Cupressinece and Abietinem are the two chief Coniferous families
which during this period composed so large a proportion of the
forest flora all over Europe.
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, FIG. 6. , , FIG. 7. , FIG. 8.

- F I G . 6. FIG. 7. ' FIG. 8. '
FIG. 6. Glyptostrobus europaus, Br. sp. (Eningen. a. Branch with a mature cone:

b. twig with male flowers; c. twig with divergent leaves; d. twig with
adpressed leaves.—FIG. 7. Taxodium distichum miocenum. a. From Hohe-
Rhonen; b. male flowers from Bilin.—FIG. 8. Widdringtonia Helvetica,
Heer, from Hohe-Rhonen. a. Branch; b. closed cone; c. cone open; d.
open cone with seeds. (Heer, Figs. 155, 156, and 158, p. 324.)

The genus Sequoia had a wide distribution in Tertiary times from
Central Italy and Greece up to the Arctic zone.

Sequoia Zangsdorfi is
found fossil on the Mac-
kenzie River, in Green-
land, in Kamtschatka, in
Alaska, and also in many
European localities. This
form is closely related to
the redwood (Sequoia sem-
pervirens) which forms
great forests at the present

tday in the coast-range of
California, throwing up
stems 250 feet high. The
Mammoth-tree (Sequoia gi-
gantea) is found only in the
higher Sierra, and is much

FIG. 9. Sequoia Zangsdorfi. a. cone from
Rixhoft; b. longitudinal section with seed; e.
transverse section; d. seed; e. female flowers.
From Greenland, 70° N. lat. (Heer, Fig. 158B,
p. 329.)

more limited in its range than the other species, and is probably
dying out, other and smaller Conifer* apparently far out-numbering
it upon its own ground.1 I t attains a height of 300-320 feet, and
a diameter of 20-30 feet. Eemains of this genus are found in the

1 See the admirable Address by Prof. Asa Gray to the American Association at
Dubuque, Iowa, in Silliman's American Journal, 1872, 3rd series, vol. iv. p. 282.
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Brown-coal of Bonn and in the Miocene Lignites of Bovey Tracey,
and its ancestry has been traced back as far as the Cretaceous Period.

At least twelve species of Palms have been met with in Swiss
Miocene deposits.

FIG. 10. Palms, etc. of Switzerland, restored from their leaves. 1. Sabal major,
Ung. sp. 2. Phenicites speetabilis, TTng. 3. Flabellaria Muminiana, Heer. i.
Muuicarin/o>mo»a, Heer. 5. Zastrcea stiriaca, Ung. sp. 6. Phragmites (Eningensis,
A. Br. 7. Cyperus vetustus, Heer. (Fig. 164, p. 335, Heer.)

Bearing in mind that only a single species of palm, the dwarf
Fan-palm, Chamarops humilis, Linn., is now found in Europe, we
may conclude that a more warm and equable climate was enjoyed
over all this region of the earth.

" This higher temperature of the Swiss Miocene land may be in
part explained by the form of Europe at that time. A different
distribution of land and water is seen in the map of Central Europe
at this period (see Fig. 5). The eastern sea, which extended into
Switzerland, must have exerted a warming influence, as it was
connected with the Indian Ocean through the Red Sea, and perhaps
also through the Persian G-ulf. From this tropical sea, a current of
warm water, like the existing Gulf-stream in the Atlantic, flowed
towards the northern seas, exerting a powerful influence upon the
temperature of the surrounding lands by means of the broad arms of
the sea, which penetrated into the heart of Europe." (vol. ii. p. 263.)
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Like the plant-life, Insects were most abundant at OEningen, about
876 species having been described. Fishes of freshwater species
were also plentiful, together with gigantic Salamanders, Frogs,
Toads, Lizards, Crocodiles, Serpents, and Tortoises, in all 27 species ;
and six species of Birds ; whilst of Mammalia 59 species are known,
3 genera only of which now occur in Switzerland (Cervus, Sus, and
Sciurus). The Gibbons now live in India; the Opossums (Didelphys)
in South America; the Ehinoceros and Musk-deer in India and
Africa; the Tapirs in India and S. America. Space does not permit
us to complete this interesting historical sketch of Middle Europe
down to the present day. A long lapse of centuries follows filled
up by the Quaternary Period with its more sombre forests of Pines,
Birch, Oak, and Sycamore, its herds of wild Elephants, its Rhino-
ceroses and Buffalos.

FIG. 11.

FIG. 11. Elepkas primigenim, Blum. (J nat. size.) Last lower molar. From the
railway cutting at Liittingen, near Hauenstein on the Rhine.

Fig. 12. Elephas antiquus, Falc. Last lower molar. From Diirnten. (4 nat. size.)

They tell of a period when the climate became colder, and when
the Alpine chain, undenuded by atmospheric agencies, raised its
summits to a far higher level than at the present day, and con-
sequently its snow-fields were far larger, and its glaciers far longer,
and the latter were therefore able to advance further into the Swiss
valleys and piled up upon the Diirnten lignites moraines of formid-
able size. Similar deposits are also to be seen at Utznach.
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"With this piling up of the drift over these last records a period
was reached when Man appeared on the scene. Then came the Pile-
builders, and constructed their villages in the Swiss lakes, the history
of which has been so admirably told for us by Keller, and trans-
lated by Mr. J. E. Lee, F.S.A. But of all this, and of the Glacial
Period in the Swiss valleys when the Alpine flora and fauna came
down the mountain sides into the sheltered valleys, and ice and snow
increased greatly, let those who desire to know more, read Prof.
Heer's interesting volumes.

To the lover of Switzerland an additional charm will be added to
each fresh visit by this insight into its ancient history teeming
with matter of interest alike for the palssontological and geological
student. H. W.

BEPOBTS

GEOLOGICAL SOCIETY OF LONDON.—I.—December 20th, 1876.—
Prof. P. Martin Duncan, M.B., F.E.S., President, in the Chair.

The President read to the Meeting a copy of resolutions passed at
the Meeting of the Council of the Eoyal Society held on December 7th,
relative to the administration of the Government Fund of £4000,
voted for the advancement of Scientific Research. He stated that
the Secretaries of the Eoyal Society were prepared to receive applica-
tions for a portion of the sum so liberally voted by Government for
the advancement of science, and added that the Council of the
Geological Society would be glad to receive any hints or suggestions
bearing upon the disposal of this fund.

The President also announced that the late Dr. Barlow, whose loss
must be deplored by all the Fellows of the Society, had left to the
Society by will the sum of £500, to be invested and to constitute a
Fund under the title of the " Jameson-Barlow Fund," the proceeds
to be applied annually, or at intervals of two or more years, at the
discretion of the Council, in such manner as shall seem to them best
for the advancement of the study of Geology. Dr. Barlow also left
to the Society, under certain restrictions, his Collections of geological
specimens, and a selection of books from his Library.

The President further announced the donation to the Society by the
Earl of Enniskillen of the drawings made by Mr. Dinkel, from Sir
Philip de Malpas Grey-Egerton's collection, for the illustration of Prof.
Agassiz's great work on Fossil Fishes, presented in accordance with
the promise made by his Lordship at the meeting of the 24th May.

The following communications were read :—
1. On " Pharetrospongia Strahani, a fossil Holorhaphidote Sponge

from the Cambridge Coprolite Bed." By W. J. Sollas, Esq., B.A.,
F.G.S.

The sponge described by the author, which had been long labelled
as a Chenendopora in the Woodwardian Museum at Cambridge, is a
fossilized siliceous sponge, characterized by an irregularly reticulate
fibrous skeleton, the fibres of which in the living state were com-
posed of a number of siliceous acerate spicules, lying parallel to each
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